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MRAQWPGQLWAALLALGALAGVVVGESNICTTRGVNSCQQCLAVSPVCAW 104

105
CSDETLSQGSPRCNLKENLLKDNCAPESIEFPVSEAQILEARPLSSKGSG 154

N R R N RN RN R R RN RN
105
CSDETLSQGSPRCNLKENLLKDNCAPESIEFPVSEAQILEARPLSSKGSG 154

155
SSAQITQVSPORIALRLRPDDSKIFSLQVRQVEDYPVDIYYLMDLSFSMK 204

R R R N R RN RN R AR AR R RR RN RN
155
SSAQITQVSPQRIALRLRPDDSKIFSLOVRQVEDYPVDIYYLMDLSFSMK 204

205
DDLSSIQTLGTKLASOMRKLTSNLRIGFGAFVDKPVSPYMYISPPQATKN 254

R R NN R AR R R R R RN AR R RN RN RN RN R RN
205

DDLSSIQTLGTKLASQMRKLTSNLRIGFGAFVDKPVSPYMYISPPQAIKN 254

-

255
PCYNMKNACLPMFGYKHVLTLTDQVSRFNEEVKKQSVSRNRDAPEGGFDA 304

R R NN R R AR R R RN N AR RN RN RN Y

255
PCYNMKNACLPMFGYKHVLTLTDQVSRFNEEVKKQSVSRNRDAPEGGFDA 304

FIG. 5A
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IMOQATVCDEKIGWRNDASHLLVFTTDAKTHIALDGRLAGIVLPNDGHCHI 354

N R R RN R N RN AR R RN AR RN R NN
305

IMQATVCDEK IGWRNDASHLLVFTTDAKTHIALDGRLAGIVLPNDGHCHI 354

355
GTDNHYSASTTMDY PSLGLMTEKLSQKNINLIFAVTENVVSLYONYSELI 404

RN R RN R R RN RN R RN RN AR AR RN A RN ER RN
355
GTDNHYSASTTMDYPSLGLMTEKLSQKNINLIFAVTENVVSLYQNYSELI 404

405
PGTTVGVLSDDSSNVLQLIVDAYGKIRSKVELEVRDLPEELSLSFNATCL 454

RN R RN N RN R NN AR RN RN RN RN RN AR RE
405

PGTTVGVLSDDSSNVLQLIVDAYGKIRSKVELEVRDLPEELSLSFNATCL 454

455
NNEVIPGLKSCVGRKIGDTVSFSIEAKVRGCPQEKEQSFTIKPVGFKDSL 504

R R RN RN RN RN R R R R RN RN R R NN R RN RN
455

NNEVIPGLKSCVGRKIGDTVSFSIEAKVRGCPQEKEQSFTIKPVGFKDSL 504

-

: 505
TVQVTFDCDCACQAFAQPSSPRCNNGNGTFECGVCRCDQGWLGSMCECSE 554

RN RN RN RN R RN NN RN RN RA RN

505
TVQVTFDCDCACQAFAQPSSPRCNNGNGTFECGVCRCDQGWLGSMCECSE 554

FIG. 58
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555
EDYRPSQQEECSPKEGQPICSQRGECLCGQCVCHSSDFGKITGKYCECDD 604

R R R AR R R R RN R RN RN R AR RN RN
555

EDYRPSQQEECSPKEGQPICSQRGECLCGQCVCHSSDFGKITGKYCECDD 604

605
FSCVRYKGEMCSGHGQCNCGDCVCDSDWTGYYCNCTTRTDTCMSTNGLLC 654

AR R RN A AR RN R RN NN RN
605
FSCVRYKGEMCSGHGQCNCGDCVCDSDWTGYYCNCTTRTDTCMSTNGLLC 654

655
SGRGNCECGSCVCVQPGSYGDTCEKCPTCPDACSFKKECVECKKFNRGTL 704

NN RN R RN A R RN AR R RN RN RN RN N R RN RN
655
SGRGNCECGSCVCVQPGSYGDTCEKCPTCPDACSFKKECVECKKFNRGTL 704

705
HEENTCSRYCRDDIEQVKELTDTGKNAVNCTYKNEDDCVVRFQYYEDTSG 754
PEETEER R R e I S
705
HEENTCSRYCRDDIEQVKELTDTGKNA......... RGRVDWRLTEHDIL 745

755 RAVLYVVEEPECPKGPDILVVLLSVMGA 782
S b I i, oot
746 TCHLFRRLRQE . DKFLDSLVCIKTTLSQ 772

FIG. 5C
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NUCLEIC ACIDS ENCODING A
TRUNCATED MOUSE 3 INTEGRIN SUBUNIT

This is a division of application Ser. No. 08/700.253,
filed Aug. 20, 1996, now abandoned . which claims the
benefit of U.S. provisional application No. 60/003,020, filed
Aug. 31. 1995.

DESCRIPTION OF THE INVENTION:

This invention relates to a new mouse vitronectin receptor
subunit B3 (B3-trunc). the full length mouse vitronectin
receptor. their nucleic acids. and to assays using these
receptors. Additionally this invention includes soluble inte-
grins which lack transmembrane and cytoplasmic domains.

BACKGROUND OF THE INVENTION

Integrins are transmembrane glycoproteins that mediate
cell-cell and cell-matrix interactions. They contain two
subunits, o and B. which are joined in a non-covalent
complex. There are numerous o and J subunits known.
Alpha subunits show some homology with other alpha
subunits and beta subunits tend to show homology with
other beta subunits. however, the alpha subunits tend to be
quite distinct from beta subunits.

Osteoclasts are the primary cells responsible for bone
resorption. Osteoclasts migrate to the area of the bone to be
absorbed. and then attach to the bone. Adhesion molecules.
including integrins. are believed to be involved in the
processes of migration and attachment.

Recent studies have shown that both mature osteoclasts
and tissue culture generated osteoclast-like cells highly
express the vitromectin integrin receptor o, 8. The o B,
integrin receptor recognizes the tripeptide Arg-Gly-Asp
(RGD). found in many bone matrix proteins, and thus is
thought to be involved in the attachment processes.
However. there is no direct evidence that o, mediates
osteoclast attachment to bone in vivo.

Partial sequence of the mouse B3 cDNA was previously
reported by Cieutat, et al.. 1993 Biochem. Biophys. Res.
Comm. 193:771-778. Cieutat et al., cloned 3 from mouse
kidney RNA using RT/PCR and human primers. This pub-
lished sequence did not have the N-terminus and the last 4
amino acids at the C-terminus.

There are presently two types of screens for the o, B,
ligands as an inhibitor for bone resorption: a binding assay
based on human recombinant o, 8, integrin and a functional
assay based on rodent osteoclasts. To exclude the possibility
of species-based potency differences in ligand interaction
with the a3, integrin. it would be desirable to develop an
assay which uses the B3 integrin subunit from a mouse
osteoclast.

DETAILED DESCRIPTION OF THE
INVENTION

This invention relates to the full length mouse B3 integrin
subunit (33). nucleic acids encoding it. and to processes for
cloning it. Another aspect of this invention is a novel form
of the B3 integrin subunit. referred to as B3-trunc. which
lacks the transmembrane and cytoplasmic domains, to
nucleic acids encoding it, and to processes for producing it.
Another aspect of this invention is the use of these integrins
in assays to identify novel compounds which inhibit the
bone absorption process.

Yet another aspect of this invention is a soluble ligand
binding integrin which, like other soluble receptors. sup-
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presses the interaction of the full length integrins with their
ligands. The main signal transduction pathway mediated by
the a membrane bound integrin is transduced through the
cytoplasmic domain of the B subunit. A soluble receptor,
which has an intact binding domain but lacks the cytoplas-
mic domain, will suppress or compete with the normal
signals mediated by the wild type receptor.

BRIEF DESCRIPTION OF THE FIGURES

FIGS. 1A-C. is the complete sequence of the mouse B3
integrin (2.3 kb) cloned from a osteoclast cDNA library. The
“ATG” initiation codon begins at position 164 and both a
“TAA” and a “TGA” stop codons are seen starting at
position 2525.

FIGS. 2A-D is the ¢cDNA of the mouse B3-trunc. The
“ATG" initiation codon begins at position 164.

FIG. 3 is the amino acid sequence of mouse B3-trunc. This
sequence shows the corresponding amino acids, including
untranslated regions. Asterisks denote stop codons. As
shown in FIG. §, the open reading frame begins with the
“Met” at position 55, and ends with the “Ala” at position
782.

FIG. 4 is the amino acid sequence of the full-length mouse
PB3. This sequence shows corresponding amino acids. includ-
ing untranslated regions. Asterisks denote stop codons. As
shown in FIG. 5, the open reading frame begins with the
“Met” at position 55, and ends with the “Thr” at position
841.

FIGS. SA-D is an amino acid sequence comparison
between the mouse full-length 3 (top line) and the mouse
B3-trunc (tower line).

FIG. 6 are gels showing the expression of mouse full-
length B3 and B3-trunc in osteoclast-like cells in the mouse
co-culture system.

FIG. 7 are gels demonstrating the regulation of both §3
and P3-trunc by 1.25-dihydroxy Vitamin D,.

FIG. 8 are gels showing the expression of B3 and B3-trunc
in various tissues.

FIG. 9 are diagrams of the mouse B3 and 3-trunc genes
and the proteins encoded.

As used in the specification and claims. the following
definitions shall apply:

“Free from associated mouse nucleic acid”—physically
separated from mouse nucleic acid (DNA or RNA)
which is not either (i) mouse B3 nucleic acid or (ii)
mouse f3-trunc nucleic acid.

“Free from associated mouse DNA"—physically sepa-
rated from mouse DNA which is not either (i) mouse DNA
encoding B3 integrin or (ii) DNA encoding truncated B3
integrin.

“Substantially pure”—a protein or nucleic acid is “sub-
stantially pure” when the amount of other protein or nucleic
acid present in a sample is less than about 5% of the sample
by weight.

Thus one aspect of this invention is nucleic acids which
encode the full length mouse (33 integrin, said nucleic acid
being free from associated mouse nucleic acid. Preferably
the nucleic acid is a DNA. A preferred type of DNA is
cDNA. and a particularly preferred cDNA is that shown in
FIG. 1.

Partial sequence of the mouse $3 cDNA was previously
reported by Cieutat, et al., 1993 Biochem. Biophys. Res.
Comm. 193:771-778. which is hereby incorporated by ref-
erence. Cieutat et al cloned B3 from mouse kidney RNA
using RT/PCR and human primers. This published sequence
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did not have the N-terminus and the last 4 amino acids at the
C-terminus. One aspect of this invention comprises a com-
plete sequence of the mouse B3 integrin (2.3 kb) cloned from
a osteoclast cDNA library, free from associated mouse
¢DNA or which is substantially pure. This is presented in
FIG. 1. The sequence of 3 was derived from the cDNA
sequence of clone 9A (from 5'-end to base 2028) and the
PCR sequence of a fragment encoding the last 363 bases at
the 3'-end.

Another aspect of this invention is the complete, full-
length B3 peptide. free from associated mouse peptides. or
substantially pure which is shown in FIG. 4. Substantially
pure mouse full-length 33 is another aspect of this invention.

Mouse B3 shows 86% homology with the human §3 at the
DNA level, 90% overall homology in the amino acid
sequence. 90% and 100% homology in the ligand binding
domains (residues 109-171 and residues 204-229.
respectively), 97% homology in the transmembrane domain
and 100% identity in the cytoplasmic tail. This high homol-
ogy is consistent with the quantitative similarity in the
binding of ligands to human and mouse avp3.

Another aspect of this invention are vectors which com-
prise the full length mouse P3 nucleic acids, preferably
cDNA and to host cells transformed with these vectors.
Preferred host cells are embryonic kidney cells. This inven-
tion also includes the method of making full length B3 by
transforming a host cell with a vector comprising full length
mouse B3 DNA and harvesting the 83 so produced.
Characterization of the truncated mouse $3 cDNA (B3-
trunc)

Another aspect of this invention is nucleic acids which
encode a truncated mouse 3 (B3-trunc) peptide. free from
associated mouse nucleic acids. or which are substantially
pure. A preferred form of P3-trunc DNA is cDNA; a
particularly preferred cDNA is that shown in FIG. 2.

Another aspect of this invention is the f3-trunc peptide.
free from associated mouse peptides, or substantially pure.
This is shown in FIG. 3 and FIG. 9. Mouse B3-trunc. which
includes 5'-untranslated region (163 bp). 5'-coding region of
the extracellular domain of B3 (up to base 2028 or residue
676) and a diversed 3'-coding region. Interestingly. the
diversed 3'-coding region includes an inframe addition of 43
amino acids. followed by a long 3'-untranslated sequence
(1.2 kb). From homology analysis, this diversed 3'-sequence
shows no significant homology with any known gene. The
protein encoded by the B3-trunc gene contains the entire
ligand binding and cysteine-rich domains. but lacks the
transmembrane and cytoplasmic domains.

The expression of P3-trunc and its regulation in the
co-culture-derived osteoclasts was investigated. Northern
analysis of the co-culture., with either a 5'-probe or a
3'-specific B3-trunc probe, reveals that the osteoblastic MB
1.8 cells do not express B3 or B3-trunc (see FIG. 6).
However. the expression of both forms is highly enriched in
the partially purified preparation of osteoclasts from the
co-culture. The 5'-probe hybridizes to a major mRNA prod-
uct at 6.5 kb and several minor forms of 2-4 kb. The
B3-trunc specific probe detects a major mRNA product at 3
kb and two minor mRNA products at 2 and 4 kb. Generation
of osteoclasts in the co-culture system depends on the
presence of 1,25-dihydroxy Vitamin D, (1.25(0H)2D3).
Both forms of B3 integrin were up-regulated by 1.25(0H)
2D3 treatment of the co-culture system as shown in FIG. 7.

Murine tissue distribution reveals different patterns of
expression for B3 and $3-trunc. This is demonstrated in FIG.
8. Full length B3 is expressed in spleen>lung>liver, with a
very minor amount of §3 messages (6.5 kb) detected in other
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tissues. In contrast. B3-trunc (2-4 kb) messages are
expressed in heart>skeletal muscle>brain>lung.

Since f3-trunc lacks the transmembrane and cytoplasmic
domains, it can be considered a soluble ligand binding
integrin. This represents the first such soluble integrin. Thus
another aspect of this invention is an integrin which lacks the
transmembrane and cytoplasmic domains. Such an integrin
is able to circulate throughout the organism. Its physiologi-
cal role appears 1o be suppression of the signaling pathway
mediated by the full length B3 integrins interaction with
their ligands. Integrin-ligand signals are generally transmit-
ted to the cytoplasm by a mechanism involving the cyto-
plasmic domain. However, when a ligand binds to 33-trunc,
which lacks such a domain. the signal would not reach the
cytoplasm. Therefore. the soluble ligands can act as negative
regulators. tying up ligand without signaling the cell.
Assays

Another aspect of this invention are novel assays. The
novel assays of this invention are to identify inhibitors of
human (o8, receptors. Such inhibitors would be useful in
a variety of disease conditions including diseases associated
with bone resorption such as osteoporosis. Generally. poten-
tial inhibitors are first screened for their ability to bind to
recombinant human o, B, receptors using an assay such as
the one set forth in Example 2. Further in vitro testing of the
potential inhibitor, however. generally occurs using mouse
or other rodent cell systems. It is not uncommon for the same
potential inhibitor to display different responses in the two
systems. and until now the investigator would not be able to
determine if the differences were due to the effect of the
different species’ receptors or to actual in vitro activity.

Thus. in one aspect of this invention, a potential inhibitor
to osteoclast formation is placed into contact with either
mouse full length 3 or mouse B3-trunc, and its ability to
bind is measured. The binding may be measured by any
known means, such as by measuring the displacement of a
compound known to bind to B3. such as echistatin. This
information can be used to better assess the activity of the
potential inhibitor in an in vitro assay.

By means of example only. if a potential inhibitory
compound were found to bind well to human o P, in the
recombinant o3, assay. but exhibited less inhibitory activ-
ity than expected in the mouse in vitro assay. one could
determine whether the decrease in expected activity was due
to the compound’s inability to bind efficiently to the mouse
integrin or whether the decreased activity was a true reflec-
tion of the compound’s in vitro activity, by performing a
mouse {3 or B3-trunc assay.

The following non-limiting Examples are presented to
further illustrate the invention.

EXAMPLES

General techniques

First-Strand ¢cDNA synthesis kit and QuickPrep mRNA
Purification Kit were from Pharmacia. Lamda ZAP I clon-
ing kits were from Stratagene. Mouse tissue mRNA blots
were purchased from Clontech. Hybond-N filters were from
Amersham. Restriction enzymes were from various sources:
BioLabs. Promega and Stratagene. Tissue culture media
were from Gibco. Fetal bovine serum was obtained from
JRH Bioscience.

Example 1
Strategy for isolating cDNA clones for the mouse 33 subunit
Generation of a mouse §3 cDNA probe (mf3 probe): This
probe was generated using the following degenerate oligo-
nucleotide primers:
5'-primer: CCA AGC TTG AC(A/C) T(G/C)T ACT A(C/
T)YC T(GMA TGG A
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3-primer: CCC TCG AGA A(A/G)T (C/T)GT CGC A(CY
T)T CGC A(A/G)T A

The primers were designed based on a sequence which is
highly conserved among all integrin B subunits
(Ramaswamy & Hemler, 1990, EMBO J. 9: 1561-1568,
which is incorporated by reference). Using polymerase
chain reaction, a cDNA fragment of the B3 subunit was
cloned from a cDNA library prepared from mouse osteo-
clasts. The identity of this mP3 probe was confirmed by
sequence analysis to be homologous to the published human
B3 sequence (Frachet et al.. 1990 Mol. Biol. Rep. 14:27-33,
which is hereby incorporated by reference.).

Construction of a AZAP mouse osteoclast cDNA library
(AZAP-0OC)

The cDNA library was constructed from 5 pg polyA(+)
RNA prepared from osteoclasts, which were generated from
a co-culture of osteoblastic MB 1.8 cells and mouse bone
marrow cells in the presence of 1.25-dihydroxy Vitamin D,
(L.25(OH)2D3). Methods for generation and isolation of
mouse osteoclasts from culture were performed as described
by Tanaka. et al.. 1991 J. Bone Min. Res. 6: S148, which is
hereby incorporated by reference. The construction of this
library was carried out according the instructions provided
by the manufacturer, Stratagene (Lambda ZAP II Cloning
Kits—236611). Random pd(N)4 primers were used for the
first strand cDNA synthesis.

Screening for mouse B3 clones: Mouse 3 cDNA clones
were isolated by screening the primary AZAP-OC library
(0.5x10° pfu). using the mf3 probe. Sixteen positive clones
were isolated and rescued into pBluescript phagemid
according to the manufacturer’s protocol (Stratagene).
These clones were initially characterized by restriction
digestion with EcoRI to estimate the size of cDNA inserts.
Clone 9A was found to be the largest (3.5 Kb) and was
subsequently characterized by sequence analysis.

Cloning of 3-cDNA fragment of mouse B3 by PCR:
Clone 9A encodes for the entire sequence of mouse
B3-trunc. which lacks only 121 amino acids (363 bp) from
the expected C-terminus of 33-full. based on the published
human B3 sequence. Therefore, the rest of the 3'-cDNA
fragment was cloned by PCR. The following primers were
used:

S'-primer (from BstEI site of clone 9A): TAA GGA CAG

CCT CAC CGT CCA GGT
3'-primer (based on the human sequence): TCATTA AGT
CCT CGG TAC GTG ATA TTG GTG

Full length mouse B3 cDNA was then constructed by
ligating at the BstEII site between the clone 9A-derived
5'-fragment and the PCR clone-derived 3'-fragment.

RNA isolation and Northern blot analysis: Total cellular
RNA was isolated by guanidine isothiocyanate and phenol
extraction (Chomczynski & Sacchi, 1987, Anal. Biochem.
162:156-159.). Ten pg of total RNA was separated using
formaldehyde-agarose gel electrophoresis. followed by
transfer onto nylon filters (Hybond-N; Amersham). Poly
A(+) RNA was prepared using QuickPrep mRNA Purifica-
tion Kit (Pharmacia). Mouse tissue blots were purchased
from Clontech. Mouse B3 specific probe was generated from
the 5-fragment of clone 9A using the EcoRI and BstEIl
sites. This probe can recognize both B3 full length and
B3-trunc. Mouse B3-trunc specific probe was generated from
the 3'-fragment of clone 9A using the Not I and EcoRI sites.
Hybridizations were performed in 40% formamide. 5xSSC.
0.1% SDS. 0.1% ficoll, 0.1% polyvinylpyrolidone. 0.1%
BSA and 200 mg/ml sonicated salmon sperm DNA at 42° C.,
overnight, and washed two times (30 min) at 55° C. in
0.1xSSC and 0.1% SDS. The filters were dried and exposed
to XAR-2 films (Eastman Kodak. Rochester, N.Y.).
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Example 2
Osteoclast Formation Assay

Osteoclast formation was determined using the mouse
bone marrow-derived osteoblast co-culture system. as
described by Takahashi, et al., 1988. In this assay. an
osteoblastic cell line (MB1.8). established from neonatal
mouse calvaria. were plated in 24-well culture dishes, at
10.000 cells per cm? in o-MEM containing 10% fetal bovine
serum and 10 nM 1.25(0OH),D,. Balb/C male mice (six
weeks old) were sacrificed under CO2. and tibiae and femors
were aseptically removed. The bone ends were cut off with
scissors and the marrow cavity was flushed with 1 ml
0-MEM by using a 27G needle. The bone marrow cells were
then filtered through 70 pm nylon mesh. Cells were centri-
fuged for 7 min. at 300xg and washed once with o-MEM
and finally resuspended and aliquoted at 25.000 cells/cm?
onto the MB1.8 cells in the 24-wel! culture dishes. Medium
with 10 nM 1.25(OH)2D3 was replaced every two days.
Potential inhibitors of osteoclast formation were added to
the cultures at day 2 and at day 4. After 7 days. the cultures
were fixed and stained for Tartrate-resistance acid phos-
phatase (Trap) activity, essentially as described in
Takahashi, et al.. 1988. The formation of osteoclasts in this
co-culture was quantitated as the number of multinucleated
Trap(+) cells (with three or more nuclei) per well of a
24-well tissue culture plate.
Recombinant Expression of functional human integrin o8,

¢DNAs for human o, and human B, were cloned into
PpR135 and pCDNATI-neo expression vectors, both of which
use the CMV promoter but contain hygromycin or neomycin
resistance markers, respectively. Using these selection
markers. we established a stable human embryonic kidney
293 cell line that stably expresses high levels of recombinant
human o,f; was established. Surface expression of the
receptor in this 293(at,3,) cell line were characterized using
northern analysis, surface radioiodination followed by
immunoprecipitation. In addition, the number of 0,8,)
integrin receptors on the cell surface was estimated to be
1x10° receptor per cell. based on specific binding of o, B, to
radio-iodinated echistatin.

Using the 293(a., B3, ) cell line, two different assays were
developed for screening inhibitors of the integrin o,
echistatin binding assay (EIB) and vitronectin cell attach-
ment assay (VNADIN), below.

Echistatin Binding assay (EIB)

The membrane fraction of 293(a.,B5) was solubilized in
100 mM octyl glucoside and the membrane protein extract
is used in radio-iodinated echistatin binding. Binding buffer
is 1% bovine serum albumin. 50 mM Tris-HCI (pH 7.2). 150
mM NaCl, 1 mM CaCl, and 1 mM MgCl,. Membrane
exfract is incubated with radioiodinated echistatin (50.000
cpm). in the absence (total binding) or in the presence of
unlabeled echistatin (specific binding) or in the presence of
test compounds. Incubation period is 1 hour at room tem-
perature. Specific echistatin bound proteins are filtered
through a membrane using a Skatron Cell Harvester system.
Vitronectin Cell Attachment Assay (VNADIN)

96-well plates are coated with human vitronectin 293
(o ;) cells are lifted in trypsin/EDTA and washed in
serum-free media. Cells are resuspended in attachment
medium (Hank’s balance salt containing BSA (1 mg/mI) and
CaCl, (2 mM). Cells are then allowed to attach to
vitronectin-coated wells for 1 hr at 37° C.. in the absence
(total attachment) or in the presence of tested compounds.
Non-adhered cells are then removed by gently washing the
wells with phosphate buffered saline.

The number of adhered cells can be quantitated by
determining the relative levels of glucosaminidase activity
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overnight. The enzyme substrate solution is 3.75 mM
p-nitrophenyl-N-acetyl-B-D-glucosaminide in 0.1M citrate
buffer (pH 5.0) and 0.25% Triton X-100. The plates are
incubated in the dark, room temperature, overnight. The
color reaction is then developed by addition of 50 mM
glycine. 5 mM EDTA at pH 10.5. Absorbance at O.D. 405
nm is determined and the number of cells can be quantitated
using a standard curve of cells.
Assays using mouse B3

Essentially the same procedure is followed as described
above to create a human embryonic kidney 293 cell line
expressing either full-length mouse B3 or mouse B3 trunc.
The EIB and/or VNADIN assays are then performed sub-

8

stantially as described. substituting the mouse B3 or mouse
B3-trunc expressing cells.

What is claimed is:

1. ¢cDNA encoding mouse integrin B3-trunc subunit as

5 shown in SEQ ID NO:2, cDNA being free from associated

mouse nucleic acid.
2. A vector comprising the cDNA of claim 1.
3. A host cell comprising the vector of claim 2.
4. A method for making mouse P3-trunc comprising

10 transforming a host cell with a vector comprising the cDNA

of claim 1 and harvesting the f3-trunc so produced.
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